Pathologic calcification of adult vascular smooth muscle cells differs on their crest or mesodermal embryonic origin.
Vascular calcifications can occur in the elderly and in patients suffering from various diseases. Interestingly, depending on the pathology, different regions of the arterial system can be affected. Embryonic observations have clearly indicated that vascular smooth muscle cell (VSMC) origin is notably heterogeneous. For instance, in the aorta, VSMCs colonizing the aortic arch region derive from cardiac neural crest cells, whereas those populating the descending aorta derive from the mesoderm. We examined here whether the embryonic origin of aortic VSMCs would correlate with their ability to mineralize. Under hyperphosphatemic conditions that induce vascular calcifications, we performed ex vivo aortic explant cultures as well as in vitro VSMC cultures from wild-type mice. Our data showed that VSMC embryonic origin affects their ability to mineralize. Indeed, the aortic arch media made up of VSMCs of neural crest origin calcifies significantly earlier than the descending aorta composed of VSMCs, which are mesoderm-derived. Similar results were obtained with cultured VSMCs harvested from both aortic regions. We also demonstrated that in a mouse model deficient in matrix Gla protein, a potent calcification inhibitor, developing extensive and spontaneous medial calcifications of the aorta, lesions initiate in the aortic arch. Subsequently, calcifications progress outside the aortic arch region and ultimately spread all over the entire arterial tree, including the descending aorta. Altogether, our results support an unsuspected correlation between VSMCs of embryonic origin and the timing of appearance of calcifications.